Interaction of the major epitope region of HIV protein gp41 with membrane model systems. A fluorescence spectroscopy study.
Fluorescence spectroscopy (both steady-state and time-resolved) was used to study the fragment 579-601 of gp41 ectodomain (HIV-1), a highly conserved sequence and major epitope, regarding (1) structural information, (2) interaction with membrane model systems, and (3) location in the phospholipid bilayer. The peptide was characterized both in its monomeric (after reduction of the disulfide bond between cysteine residues) and in the dimeric forms. The change of the fluorescence anisotropy between monomer and dimer was rationalized on the basis of energy migration, and a distance between the two tryptophan (Trp) residues of approximately 6 A was obtained. Using different fluorescence spectroscopy approaches, it was demonstrated that, despite the fact that monomeric gp41 fragment incorporates in the membrane model systems studied, the dimeric form does not interact with these vesicles. A methodology based on the increase of the mean fluorescence lifetime averaged by the preexponentials was derived, to obtain the partition coefficient of the peptide in the different lipid systems. Fluorescence quenching using lipophilic probes and red edge excitation shift (REES) were used to study the location of the gp41 fragment in the membrane. It was concluded that the Trp residue is located in a shallow position, near the interface. The REES results show an uncommonly large wavelength shift (18 nm) for the gp41 fragment incorporated in the membrane. Our results are consistent with a "two steps" model for the gp41 fusion mechanism similar to the one proposed for influenza virus hemagglutinin.